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OOMTLBTB SFEdFICAnQN 

TheiovaitoiBofddsinveadonindieceoseofbeiDgdieactual.d 

meaniiig of Sect 16. of die Btteatt Aa 1949 an:— HiBuajr NoMtmnucBBii, 
Mariim and CAUrHkniz VkLUBSiNH, ddzeu of the Fedenl Rmd^ 
RSidiqg^ respecdvely at 9 Wolfiamsnass^ Lndwifplaftn/Kliein; 20 Cad-Bosdi-Rii^ 
p> ^ini^tii«iyyffii! ; iM^d S4 NVindsbadistnssct Ludwi^hafisB/BUieiiii Fedoal Rqniblic 

of OtKBUtty^ ^ . , 

Separation of Methaerylic Add and Aoylic Acid 

' Wc^ JUmsaa AMnm- & SoPA-RuBa aoetophenoa^ edtyl aceoxE^ Isopnpyl aceiate 

AKnEMaiX8U4CS&F]r, a Gcmaa Jotot S«od; . and acnlic estern. However, fmraninn widk 

Gonquny, of Ludwigshafen/Rbein; Federal duse solyentB has a number of disadvantages. 41 

KepvbUe of Qennany, do hereby declare die The boUmg pdna of many of die ulventB are 

? inveotmi^fbrwfaidiwepraydkacaPaientBaT lower diaa tte boiliag pdat of (matHaajlis .. 

be gtantBd.a us, anddie mediod by whidi'a add. To eepaiatt the GolvGat from die estraa 

is tD be petfbxmed, id be particulai^ desoibed it msst be distilled offj diis rm^n*i It^w 

in and by die foUowiag statement: — oonsunqrdoa. Some sotveas are difficoh to 4 

This inreotiaa relaoES ID a new pnMBss for 8cpaiatefi«mOEDeih)acryUc8cidbydi8rilIadon, 

10 separating (iiiedk)ur7lic add fioia mixtures while many solTcaOaeoessilaeB die addition of 

cont^nhis miediaaTUc ot aotylic add or sals to the aqueoua phase (saldngHiar efiect;^ 

meAastmit add and accjUc add. The ei|ires> the l eo ow y of die salt finm lie aqueoua 

sioa "yBeth)aa^ acfiP* as used in the —'-^ ' — js-^_w=_- 




15 to p^nj'-t to* one^ rf the «mpoond. «,effidenis K(K=^ where Cx 

denotes the coaoeatt3tio& of ^net^aoylis »ri<i 
hi peiomt by weight in the organic phase "t^ i 
C| dcnoica die touceiuraiian of (mcilx)aciy]ic 
add in percent by wei^ in the atjttwus phase). 

— B Low partiiioa coeffideso neoessinie mohi- 

y canied out by distiUaOoo. Saoehow- stage excraaiDn or the use of laieer amounts of 
(nuA)accylic add has a higher boiliDg solvent ia order to eoEWB practKally quandta- € 
pobot than waser, ooosiderable amooots of heat tive separadon of (medi)aaylic add Bom the 
2S are iei|uiied for sqisration if die solutioa has a aqoeons phas& Furdiennore^ impiiniies odua 
hi^ water content owing to the high heat of than waser. particularly propionic add anc 
vapntiia tion of water. It is therefore advan- acetic add, cannot be remoTOl^^toDrily 
tagems to esxracc (medi)actyBe add firam It b sn objestof the invearioa Id provide a 65 
acpaotBsolutiaiisandtDisaiaiEabydistillanan process for ggargtw^g C methjagyhc add in 
30 of die organic phase. vMA ifcg «nW«w Km n hipifr^pir Mnii 'i^ 

■ A large imniher of solvents have been cffidcnttiiansolvcatsvdiida lave ^lerto beea 
1 for the cstracdoa of (medi)aflr^c proposed, in whidi die (inedi)aaylic add is 
o aqueoos sohidaiis: poioleum ether, sq»anied practically qpaatiaahOy ia o few 70 
, tbfaese^ chlorofbni^ oibon tetia- emacdoa stages, in which the solvent need not 
■ " icdiylcne, be diitiUed, fa which the hntiw py^nt «f «4.> 
Tl edier. ,aotet.ia JbigbajfemLftc-boiBng pnto-nf 
kaaoe, (me^aaylie add, in which the addi&oa of a 



; particularty ^^^iauc add an t f 



S^rthiAd^imia impurities, Lc propianic «-dim«byl-N-«hy^w*naaB^N^«3^^ 

fal^z^ add. S^be easily «j««t«L don«^ N^wylpipm^ N-bmyl=T«>W 

Tiese and other objeco are adueved ma and N-^aylcaKdaOam. ^ _ 

nmi^for the sepaiaiionof (medi)aciyHc add It is particulady advauOMOus a use wr- 70 

* SJSS^^h^ M^^fflE^inah)acn£ addby lolidoncs which bar a hydrocarboa ladual 

" (mJ^^r^ ihan both liqSd and N-ohylliotylpynolidw^ ^"^^^^ 

JSia^TaS containing abott 2 t» 50%. pyrroKdone. ^-^^^T^^^^fJ^ ^ 

" aie pardcutely smtaWe. Tie aquom rolidane are also wnto^ A*^i,rin«™s 

sSutions ^ abo oSataia od«r wWMoIubfc In order a V"S<^^S^^^^^^^ 

"Sor iiirganlc snbsonces. sudi as towa purification oftiie 6ol'«»-^ 

alcohob. saturated caiboxyUc adds, oibon . wo««^»iy"tept«ton8eaoMtPwmp™ 

'°S±ubSi<^.^Se^'s 2^tjJsx?«s^ssrs!S2.^^ 

of rineth)aayUc add e«n if they are ato 20 and particolariy 10 » " 

OTioEd^ the solvent It is particulariy For exnwtnig aqneoas ('"^^^g^^^'^ 

SS«»to«sea*«.«8(meth>ci,toaad ^^^^^^^'^^^^C^^^Xh^ 90 

25 sdutiow obtained in the comnLcrc&l oxidation ^hidx et room tcmpesainie JtaveeTO » 

rfTOpyleaeorfaobiu^eneorbyscnibhingthe water-iohbOity, ie: to aboni by 

SSSL^v^. w««htispd«tfthe«B««aate^^ 

"*^^.t, the ««. Pn««?,ir.is also fq*^ « 



AccorSng » the new process it is also <^^S^^ 

pof$Sstr«ract(meth)aa3*icadd6eIcc^ ''^ " "^'''^S^,?^ 9S 

aOfeSvapMrrlm theSon^obtal^^^ . "*'SKLSS rf**^ 

Sac Kierdal oridation of propylene or instead cf putt «^^,J^^J^jft 

^o^a^^omi containing (methWic add abowneatiiiMd sotoaia ^>*^^^J^ 
SS™«t3^Aesor»^Vipo^ha^ ff^^Sl? £5f 

m content ate ako sSiable as abowmendMjrt $ob«© widi otte .rfv^n. 




1 atom. Alkyl annospbextc pmsnrc, but snpaaOBOspn^K 

ms, cydoalkyl pressure eg. »5» tt 5 annospihae gang^ maf 

n<ii.:iu>«iui»u.^~i^».».w_^>atyl radicals also be used. The Tise of subataws^WC 

^TtD 12 carbon atoms and aralkyi radicals pressure, Wxo WmaHg. np be 

7 to U earboa atoms, are prefaied as adj^gcow ui die emajiwi ".'^PJ"-. 

v^ocatboD radicals on die nitrogen atom of Hu> eaxacdoa of (iaedi)aoty^ "9^ "va 

£b The I b'-*"™ may also bear alkyl, solmions b earned oat in^coovmnonj 

cycfoalkyl, aryl or atall^ radicals as sabsd- either ' * 

35 meats on one or mote, preferably one or vm, Itis it 

carbon atoms in die ring. If the lactam beat* a is ao»<uM-^"— - -~ •-- - - v- 

mo«dian<w radical Ssnbsdtiienis on cad^ cohininslw^2win«eipartiMlari^2tD^ 

SSScXsTsSucntaimiy be identical or theoiedcd ww. fa laag cas^^ibout 95?^ 

^ dtfbot. Miatd ladiab are alkyl gronps of die (meih)acryhc add coataincd_ n r- 
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extracts whose (metli)aciy]Jc add ooKceaizatioa 
is as high as the oonoentiation of the aqueous 
solution oniIiq)lied by the disttibunon oo- 
cfEdenc In . geqenl, however, solntniu of 



1 of (medi)ac^^ add ficm 
Ti^HKons 'oiixcures is also carried out in con- 
veadonal manner, e:g. by oonlaciiog the 
vapois with An solveat cou m er uir reotly. For 
10 example, (he 'vs^orons aiiztare to be separated 
' — is intradttced into the lower or middle part of i. 
distillatiaB Gohnno, while the solveat is supplied 
to the top of the column. The pressure and the 
tcoaperanue at die top are so diosen that the 
15 wata and/or the other impurities can be wiih- 
diatwn in vapor form and thai tUs vapor 
contains vetv litde «r ao (ffleth)8Cr7iic add. 
. For ezampb^. pressmes betweea ICO and 
l,000mmlig at tempoauiics of frnn 50 to 
20 ISO'G are suitable, low pressures being (sed 
at low ccmpeiatiiicB. Tlie solvent whidi canr 



(malOaczylic add is 



' be combined. Thus, dihite aqueous 

30 solottQDS are advantageonsljr first sut^eoed t» 
Uquid-Uqoid esreaioa with tbe aolveot and 
die solution obiahied is • dieo subjected to 
esiraaivc dtsti]Iatio&. Obviotsly it is possible 
first to separate die (medi.)aayUc add fiom the 
35 oxemic sohmon by distfllstioi. It is advan- 
.tazeons however to iatrodoce the oiemie 
solution direct into the top of the disiiiman 
colmnn. Hie jnizture of watery (medi^actylic 
add. possibly acetic add and pH^i<^ add. 




is obtahied in vapor form at t^ top of the 
distiUatLOQ oohmu^ is '^An ^yaffiwl by f il ing '"^^ 
su|>plied to the liquid-liquid citraction cntumo 
at ■ suitable (Mint. 
; Concentratioa of aqy acetic add and pro* 
pionic add that may be present takes place in 
the distillation column above the (met^lacr^c 
add owing to didr lower d is Bib m ia a oo- 
effideus. Ce. didr hj^ « ' " 



rather hu^ 

acrylic aod it may be advs 
avoid excessive losses of (medOao^jiE 
dte (meth)aa:^'*' ad(l^:£ 
vaporous side stream in a .amall'sa " 
nhidi a aoall .amaut of unloaidei 
fed. Tbe wash liqnid obtamed^^is 'ii 
*~ito die distillaiiaii oohunn at 0 ' 

The (medi)acxyllc add^fc vi 

second aide stream bdow .tfae':po!iic*'1it^ 



vmot ch 

Eorveot vape*. In ocder to.-^eo-f/iitd&'^fib^Bi^i.'v 
sdveat d»^ are wsshod whh o MflM<^ diei "'^^ 

liquefied product; dw -wasb;Ei]iikl|lM^''r^^^ 

cycled CO a pohit in the ootdma'.at:t%saiM - ' ° '^i -■ 
hdght at whidi the stream dmcemed is'widi-'- ' - > 

In die course of die acsantion ^iM^ M' \ 

lied widi highet>-ba3linjS'Gaiipw^nii^ibi^ 

oiaer to prevent tliesei -. 

exceeding a ee tarfn i Btaj..^, 
sdytnt IS withdrKwa« wi^^^ 

solvcDt as overhead produc^ind, i 

In die aoncttat 'oji^' 

ocr^r •• - 

various 

1 

, Table 1 gives ific 




t.;Tdii^i^^_, 

btaiafid with sobentt of die^pn>cr»}\'V~ 
I to the inveatioo. In TabliB.<3 dtcTX-x; 
am coeOdealB for aaylicfi:;acUi;w« ,9S..:.. 



diisoprop;! ether 



2-snjcllvirursui 
2,$-(Ub7diufiinni 



gefwBer 
permgrf 
ffrgaaefhasB 



0-35 
22-8 



a^itaafhiae 



, the sduWBw of WBW b the mj 
«^ white Bia<totes<he«Juhaqy fir 
It ia die aqoeom loate Bce B«B 



blbe aajlic.add. KisHiB 



(DisaOmtiaaooeffideaB) ^ 



U^Moci^PTirefidane 74 
K-a4ies:;6ymiIidnie « 
N-dodenrlpyiroIidaiie 

In *e cxuaaioD of aqueoos ^^'^J^ 



5« 

2*4 



157 
M4 
14)4 



flgoRs £tad ia Table 4 ob 
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Bxant^i The botumis pioduct &nn the fim acedc 

Crude aa ueoia agrlic add c oniainiog add cohnan is fed to Ae upper pait of aa 

15-74% by ffdi^ of acrylic add, 2-74% ■ aoylic add oohmm (i;200nun in heiglit, 
weight of acetic add and 2-57% by T7d^ of 40mm io diameter, packed vriili soinless sted 

cartnnyl oompouods (calcolaisd as aaolein} is wiit mesh xiags). At a leflaz ratio of 1 : 1, a <a 

used as stalling malarial. N-Z-ethjiJM ayt- ptcssuic of 30 sun Hig;, a bottoms tempetatute 

pywolidon e (NOP) b enqiloyecl'as extnctaat • of 170'C and a tea^ecatuxe of 66°C at the top 

1-5 1 pernoux of aqueous acrylic add aad . acrylic add having a pniigr of about 91-6 to 

1-5 1 pet hour of NOP are snn>lied o the up 98% by veight (96% of tlie afflomt oiiginaUy 

lb and'bottnm repectivdy of a pulsed emoctive contaiafid in ifae aaoeons solution) is obtained m 



pofotaBed tn9s,e8di«idi 19 hoIes-2imnia , The ai, . 

dianieter, dietti^ spadne being SOsuL Tlie tin ^^^7^ ooaiaiBS 0*4% by weigni 01 

•sitoiaarfMOPand^a^acidwlucfab^^lir' aot^Vc add and acetic add and .2-98% by 

U dnwn at the top is passed into a ddqFdniiioa' weight of caibonyl 

— ' (IjOOO nun in hei^ 70nun in The NOP obtained as battams p 

' Raschlg rings); a fiao- ■ die aoTdic add e ' 

. mainlyof WBieris obtahxedata sucam of about 2r 

. of SOnunHg, abottoms temperamre by dittillarioni 

20 of 115°CandatEniperaDJieflf38<'Catdietop WHAT CLAIM IS 
. and terained to the camractive colunm. The 1, a praceea for eepan 

bottoms product obtainod in the dd^ydtadon add 'oadjot acrylic add. from c _ 

column IS fed to a point appro siu i a tdy in the taining metfaaorylic acul aad/or aoylic add the 

middleof a first acedc add column (2^00 mm imptoveineat whi'^ ' ' — " 

' 25 in height, 40 mm in diameter, padud widi niiAures with a 




7 cing C 
zadiS 



h tingsX _ , _ _ — , . 

ir of NOP is stmpUed viA 6 to W caiboa.amnis 
. to thetapoftheoDlumn.Axaprcssureof50iinn ninogen atom as caoractan 

. HS, a botnuns tempcianue of 140'C; a OEO- 2: Apro«ess8SdaiBed 

) petaniieof4rCatthetopandarcflusiatioof .- pjnrolidoBe beating an aUtyl radical nidi 6 
'5:1a distillate containing 18% by wdghx 'of 20 carbon n"*™ or an aOcenyl radical with 6 
aoylic add, 70% by wdglit of. aoelic-add, ' 20 cariwn atoms as sufasCstneat on the nitng 



in die middle of a seanid acetic adi cduma • 
(l,200nun in' hritftf, 40n 



« and 0-75% fcy atom is used as es ^ 

.L.-- — . 3_ ^ prooBis at daimed in claim 2 for 

separating xoethaeiylie add and/or aa^Uc add 90 ' 



_ . .by wd^ of 'mediaa^c add and/or aoyiu 
' padced wiil& scaltiless smd wiie dngs)^ add oompxising ^T rrarr iig sohxtiotts at a 
while 4t'ihe soaie time 00151 per hour of tenq>csaiD^e(^frcmO? to 200'C and a pressure 
40 MOP' it supplied to the top of the oohann. At. of from lOmmHg to S atmos-*- ' ' 



> MOP it supplied 

a pressure of SOmm Hg, ^ — 

tore of 70°C; a teinperanuc of 44'C at the top 
ahdaieSuxxHiioofS : 1 a dlstHlate is obtained 
. whidi contains 80% by weight of acedc add, 
45 icjs than 0-1% by wdgfat of acxytic add, 
19^% by weight of water and 045% by wd^ 
of cubonyl oompoupds. The amoont of 
ft<T Tir add contained in y^** distillate is 83*3% 
of the aiiunint originBUy contained in the 
- 50 aqueous-solution. -T1ie-botti»>s"piodtta from-- 
dus column is xeeyded to die fint acetic add 

■ It ooQ tains 72% by weight of wzylic 

fc by wdgfat of aoedc acid and 0-23% 
o^of water, the rest being NOP ai 

* lugher-b 




acid, 10% b 
. by wdgnt o 
> higher-boila 



AppI^^. 
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maybeebtalaad. 



